We investigate the effects of the presence of a non-vanishing net baryon number density and its diffusion on dilepton production, within a hydrodynamical description of the medium created at √ s NN = 7.7 GeV collision energy. This energy value is explored within the Beam Energy Scan (BES) program at Relativistic Heavy Ion Collider (RHIC) at Brookhaven National Laboratory. Particular attention is devoted to a new dissipative degree of freedom: the net baryon number diffusion (V µ ), and to the net baryon number conductivity (κ) -a transport coefficients governing the overall magnitude of V µ . The effects of κ on dilepton production are assessed, with an outlook on how future experimental dilepton data can be used to learn more about κ.
Introduction
The hydrodynamic modeling of the medium created in the BES program at RHIC has been revisited in recent years. Indeed, developments in lattice QCD calculations at finite net baryon chemical potential 1 , using a Taylor expansion around µ B = 0 [2, 3] , and in our understanding of relativistic dissipative fluid dynamics are expected to considerably improve our theoretical description of low energy heavy ion collisions.
In fact, given the large ongoing effort to describe the medium from the BES using hydrodynamics, the goal of this proceedings is to study effects observed in dilepton yield and anisotropic flow that stem from the presence of net baryon number density (and its diffusion) within a hydrodynamical evolution. Thus, this is an exploratory study of the influence net baryon chemical potential (µ B ) and baryon diffusion have on dilepton production, with a more quantitative study being planned in the near future as the hydrodynamical description of the medium is perfected. 1 The equation of state used in this study is provided in Ref. [1] .
Initial conditions and hydrodynamical evolution
These proceedings focus on heavy-ion collisions at √ s NN = 7.7 GeV. The initial energy density in the transverse direction is distributed according to the average distribution obtained from 1000 MC-Glauber events. The events are averaged in such a way that the event plane angle Ψ 2 is always aligned with the x-axis. This procedure guarantees a more realistic initial state eccentricity, leading to a better description of the final state elliptic flow. The net baryon density profile in the transverse plane has the same shape as the energy density, while its normalization is tuned such that the number of participants N part obtained from the Glauber model is reproduced for √ s NN = 7.7 GeV and 0-80% centrality class. In the longitudinal direction, the normalized net baryon density profile is given by:
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where η s is the usual space-time rapidity and N is chosen such that dη s g B = 1. The free parameters η s,0 = 2.09, A = 0.8, ∆η s,1 = 0.7, ∆η s,2 = 1 were chosen so that the net proton rapidity distribution dN dy is reproduced at √ s NN = 7.7 GeV and 0-80% centrality. Note that the same functional form is used to initialize the energy density profile in the longitudinal direction, with the overall normalization for energy density fitted to the experimental charged hadron dN ch dη spectrum. Lastly, the initial velocity in τ-η s coordinates is chosen to be u µ = (1, 0, 0, 0). The equation of motion for net baryon number diffusion is:
T and θ = ∂ µ u µ . The transport coefficients are given by τ V = 0.2
5 τ V . τ V and κ come from the AdS/CFT calculation in Ref. [4] , while the terms λ VV and δ VV are derived using the Boltzmann equation in the 14-moment approximation [5] . The initial condition for the net baryon number diffusion is V µ = 0. The equation of motion for the shear stress tensor and the transport coefficients that enter this equation are the same as used in Ref. [6] . The only exception is the shear viscosity coefficient, where instead of η s = 0.08, we now employ ηT (ε+P) = 0.08. Note that in the limit of vanishing net baryon number density, these two prescriptions are the same. The initial conditions π µν = 0 still hold while the initialization (or thermalization) time is τ 0 = 0.6 fm/c. The freeze-out energy density of 0.1 GeV/fm 3 was chosen instead of a freeze-out temperature, as it provided a better fit to hadronic observables.
Results and conclusion
The dilepton yield and elliptic flow are presented in Fig. 1 . In order to obtain the dilepton yield and elliptic flow, the correction δR to the thermal production rate accounting for baryon diffusion was computed using a similar procedure as for the viscous correction shown in Ref. [6] . All the curves shown in Fig. 1 start from the same initial energy density profile. The red curve corresponds to a medium not influenced by baryon number, while the green curve corresponds to a medium solely affected by net baryon number density (and no diffusion). As no µ B is present in the dilepton rate, the red and green curves in Fig. 1 (a) show the sensitivity of dileptons to temperature profile differences induced by the net baryon number degree of freedom. Including µ B in the dilepton rates, increases the width of inmedium vector mesons, clearly depicted by the blue curve in Fig. 1 (a) . The invariant mass dilepton yield isn't significantly affected by diffusion of net baryon number, since the latter doesn't significantly increase µ B nor the amount of entropy generation, given the current assumption of the baryon diffusion constant κ. Hence, dN dMdy of thermal dileptons isn't affected by baryon diffusion. On the other hand, the p T -differential dilepton elliptic flow in Fig. 1 (b) is affected by the presence of both µ B and baryon diffusion (see purple/yellow curve relative to the blue curve). This sensitivity can be used in the future to possibly constrain κ using dilepton elliptic flow data. In summary, we have presented a first calculation of dilepton production from a medium at finite µ B and V µ . The thermal dilepton v 2 (p T ) results presented are promising as they open the possibility to constrain a new transport coefficient κ governing the size of baryon diffusion in strongly interacting media. More in-depth studies on the sensitivity of thermal dileptons to κ are in progress.
